The River Buriganga is the life line of the Dhaka city and flanked in its southern side. The aerobic heterotrophic bacterial count of the River Buriganga was found to be in the range of 1.0 × 10 5 to 42.0 × 10 5 cfu/ml while enteric bacterial counts on SS agar and MacConkey agar were 0
Introduction
There has been growing concern about the need to protect the environment from the various forms of pollution caused by growing populations, industrialization, use of modern agricultural methods etc. (Hunt and Wilson 1986) .
Microorganisms often play a major role in determining the extent of this pollution (Higgins and Burns 1975) . Municipal waste water is a primary contributor of bacteria to the aquatic environment (Linton et al. 1974) . The presence of faecal coliform is considered as presumptive evidence of faecal pollution (Mara 1978) . Pathogenic bacteria that have been transmitted by water or waste water include, Salmonella, Campylobacter, Vibrio cholarae, Leptospira and Yersinia (Anonymous 1992) . In Bangladesh, about 80% of all diseases are associated with waterborne diseases. About 300,000 children under five die of diarrhoeal diseases every year, of which one third of the deaths occurs in the city slums and squatter settlements (GOB-UNICEF 1991) . Studies on the pollution aspects of this kind of water is very significant because these settlaments use this water for various domestic purposes (Geldreich 1996) .
The River Buriganga is Dhaka's main outlet of sewage waste. In addition anthropogenic effects have seriously affected the physicochemical and biological conditions of the river. Considering above situation and facts, the present work was undertaken to determine aerobic heterotrophic and enteric bacteria to the context of biological pollution level along with the physico-chemical properties to reveal an overall status of pollution of the River Buriganga.
Materials and Methods

Sampling sites and collection of water samples:
The water samples were collected from four sites (Br-1 to Br-4) of the River Buriganga, Dhaka, Bangladesh (Fig. 1) . From each site, samples were collected from four points across the width of the river. Water samples were collected in plastic bottles sterilized with alcohol.
Bacteriological analysis: Nutrient agar (NA) medium was used for the enumeration and isolation of aerobic heterotrophic bacteria. MacConkey agar (Difco) and SS agar (Diagnostic Pasteur) media were used for the determination and isolation of enteric bacteria. The pH of the isolation media was adjusted to 7.2 before sterilization. Three different techniques, viz. serial dilution plate (Clesceri et al. 1998) , spread plate (Sharp and Lyles 1969) and membrane filtration technique (Atlas et al. 1995) were used for the enumeration and isolation of bacteria. Inoculated bacterial plates were incubated at 37° C for 24 hour. Bacterial colony countintg was made with the help of a digital colony counter (OSK 10086, DC-3, Japan). Discrete bacterial colonies were isolated immediately after counting. For provisional identification of bacteria important biochemical tests were carried out, viz. carbohydrate fermentation, arginine hydrolysis, catalase test, deep glucose agar test, tyrosine degradation, egg-yolk lecithinase test, casein hydrolysis, protease test, gelatin hydrolysis, starch hydrolysis, Kligler's iron agar (KIA) test, levan test, methyl red test, nitrate reduction test, oxidase test, indole production, phenylalanine deaminase test, citrate utilization, utilization of propionate, urease production test, Voges-Proskauer (VP) test, etc. Bergey's Manual for Systematic Bacteriology, Vol. 2 (Sneath et al. 1986 ) was followed for the identification of Grampositive aerobic heterotrophic bacterial isolates. On the other hand enteric bacteria were identified by using standard method following Manual for Laboratory Investigations of Acute Enteric Infections (WHO 1987 ) and Bergey's Manual of Systemetic Bacteriology, Vol. 1 (Krieg and Holt 1984) .
Determination of physico-chemical properties: Temperature of water was measured at the time of water sampling with the help of a thermometer. The pH of collected water samples was measured in the laboratory by electronic pH meter (Jenway 3310, U.K.). For chemical analysis, samples were filtered (Whatman No. 42, England) to eliminate suspended solid particles. Nitritenitrogen present in water was determined by modified Griess-Ilosvay (Barnes and Folkard 1951, Bremner 1965) method. Nitrate-nitrogen present in water was determined colorimetrically (Joergensen and Brookes 1990) . Soluble reactive phosphorus was determined by ascorbic acid blue method (Murphy and Riley 1962) . Biological oxygen demand (BOD) was determined by BOD meter (Mettler-Todelo CH-8603 Schwerzenbanch, USA) while chemical oxygen demand (COD) was analysed by the method based on chemical oxidation of materials in the presence of catalyst by Cr 2 O 7 ² -in 50% H 2 SO 4 as described by De (1999) .
Results and Discussion
Bacterial count of the water samples of the River Buriganga revealed substantial number of aerobic heterotrophic bacteria (Table 1 ). The highest count was found in the station Shmashan ghat. Heterotrophic bacterial load in the rainy season was found to be higher than the winter. This might be due to wash out of the land surface to the river by rain water. cfu/ml and the highest count was found in the sample of Shmashan ghat. Average bacterial count on SS agar medium varied between 0.1 × 10 4 and 39.0 × 10 4 cfu/ml and the maximum count (39.0 × 10 4 ) was also observed in Shmashan ghat. The Shmashan ghat area was found to be highly polluted with enteric bacterial pollution. Interestingly the maximum count (20.6 × 10 4 cfu/ml) of enteric bacteria was noticed during the winter season. During this study heterotrophic along with the enteric bacterial load ranged between 0.62 × 10 5 and 21.0 × 10 5 cfu/ml. The results demonstrated that the River Buriganga is considerably polluted with bacterial population. Garnier et al. (1991 Garnier et al. ( , 1992 and Hasan et al. (2006) reported more or less similar results showing the load of heterotrophic and nitrifying bacteria in the river and sewage lagoon.
During this investigation, of the 74 isolates, 23 were randomly selected and purified for detailed study. Among these, 5 were Gram-positive and remaining 18 were Gram-negative. Among the Gram-positive, 4 isolates were rod, spore former and members of the genus Bacillus (B. fastidiosus and B. alvei) and the remaining one was the member of Planococcus. The result clearly indicated that among the Gram-positive bacteria, spore former Bacillus was the dominant genus.
Enteric bacteria were Gram-negative, short rod and non-spore former. Out of 18 Gramnegative enteric bacterial isolates, 8 (44%) isolates belonged to the genus Enterobacter, 5 (28%) to the genus Alcaligenes, 3 (17%) to the genus Salmonella and the remaining two strains were Escherichia coli (5.6%) and member of Plesiomonas (5.6%) ( Table. 2). Enterobacter was found to be the dominant group among the Gram-negative bacteria in the River Buriganga.
The coliform group of bacteria in general and E. coli in particular, was found to be universal indicator of faecal contamination (Godfree et al. 1997) . Presence of E. coli, thus clearly indicated faecal pollution of the River Buriganga. Physicochemical properties of the water of the River Buriganga are given in Table 3 . According to United State Public Health (USPH) standard, 5 mg/l and 4 mg/l value of BOD and COD, respectively indicate the quality for domestic and drinking water (De 1999) . The normal range of BOD for good water quality is 5-6 mg/l and COD is 6-10 mg/l (Huq et al. 2005) . Higher BOD and COD values indicated that water of the River Buriganga was considerably polluted with organic and chemical pollutants. (WHO 1993) . According to the United States Public Health (USPH), drinking water standards were pH 6.0 to 8.5, NO 2 < 10 and NO 3 < 10 to 45 mg/l (De 1999) . During the present study, major chemical contents like NO 3 --N, NO 2 --N and phosphorus values were found to be low and below the safety level from the pollution point of view.
